This study assesses the information literacy skills of a sample of undergraduate teacher education students, as measured by the iSkills assessment, and aims to determine student demographic and academic characteristics that may predict success on this assessment. The study repeats the methodology of a study of first-year students at the same institution two years before to provide insight into the information literacy proficiency of future teachers. Using hierarchical multiple regression analysis, transfer credits were found to be a statistically significant predictor of higher iSkills performance. Results are also discussed in the context of the adoption of the ACRL Framework for Literacy for Higher Education.
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of this new document has only increased the discourse among academic librarians around information literacy, defined in the Framework as "the set of integrated abilities encompassing the reflective discovery of information, the understanding of how information is produced and valued, and the use of information in creating new knowledge and participating ethically in communities of learning." 6 Information literacy is widely discussed and taught in higher education institutions and is unlikely to be abandoned. 7 While the extent to which this is true varies among institutions, information literacy has been integrated into disciplinary coursework, stand-alone information literacy classes, and cocurricular workshops. 8 Nonetheless, higher education students can experience what has been referred to as "an illusory comfort within vast pools of information."
9 In today's information-and technology-filled world, "Helping students become information literate is more critical than ever before." 10 This study assesses the information literacy skills of a sample of undergraduate teacher education students, as measured by the iSkills assessment, an online assessment developed by the Educational Testing Service. It also aims to determine student demographic and academic characteristics that may predict success on this assessment. The current study is a follow-up to a study of first-time college freshmen at this same institution 11 and was initiated in collaboration with the author of that previous study. While the previous study examined the information literacy skills and possible predictors of information literacy skills among first-year students who had not yet declared a major, this study focuses on teacher education students in junior-level courses. This enabled the researcher to assess the information literacy skills of teacher education students in particular, as well as to compare the results among students further along in their studies.
The iSkills assessment emphasizes critical thinking and measures the real-time use of problem-solving skills. This study is grounded in constructivist theory, a learnercentered theory that describes learning as the active construction of knowledge and not its passive acquisition. As in the original study, the assessment and theoretically important variables were chosen based on the assumption that students increase proficiency with information literacy through active engagement with higher-order thinking activities.
In particular, this study addresses the following research questions: 1. What information literacy skills, as measured by the iSkills assessment, do preservice teachers possess? 2. To what extent is preservice teachers' performance on the iSkills assessment predicted by background and academic characteristics?
Literature Review
Standards for pre-kindergarten to twelfth grade (PK-12) students incorporate information literacy, such as the Common Core State Standards and the American Association of School Librarians' Standards for the 21st-Century Learner.
12 Despite these guidelines, high school students and entering college freshmen often lack information literacy skills 13 or experience conducting library research. 14 For college students preparing to become teachers, proficiency with these skills becomes even more important given their future role as facilitators of student learning. Farmer, for example, stresses the importance of information literacy in teacher education programs due to the fact that, in addition to helping preservice teachers develop skills they will need for their own professional growth, they must also develop the skills they will need to teach PK-12 students to become information literate.
15
Studies have shown the importance of teacher preparation for student achievement and have emphasized the importance of training teachers to convey higher-order think-ing skills or critical thinking skills. 16 In the PK-12 literature, the terms "critical thinking" or "higher-order thinking" are used more commonly than "information literacy" skills. However, this is where information literacy and PK-12 standards intersect. It has been noted that, "While critical thinking skills provide the theoretical basis for the process, information literacy provides the skills for practical, real world application."
17 For example, the Interstate Teacher Assessment and Support Consortium (InTASC) Model Core Teaching Standards state that a teacher "understands critical thinking processes and knows how to help learners develop high level questioning skills."
18 Among librarians, these questioning skills would be classified within information literacy. Further, the InTASC Standards state that, in addition to deep content knowledge, teachers must be able to "work with learners to access information, [and] apply knowledge in real world settings."
19 Accessing information and applying knowledge or information would likewise easily be labeled critical thinking or information literacy.
Nonetheless, research has shown that PK-12 teachers often lack the information literacy skills and knowledge required for their work. 20 Teachers are not necessarily familiar with information literacy as a concept; they are also not prepared to teach information literacy to their students and do so inconsistently. 21 Even school librarians, who are better versed in information literacy as a concept, lack preparation in information literacy pedagogy.
22
Research has demonstrated the importance of integrating information literacy into teacher education programs. 23 Lee, Reed, and Laverty explored the degree to which one teacher education program had prepared preservice teachers for teaching information literacy and found than more than half of the participants had neither acquired new skills nor felt that they had the opportunity to improve research skills in their program. 24 In a survey of education majors and school media specialists, Stockham and Collins found that many education students and recent graduates were unfamiliar with information literacy terminology and concepts. 25 To ameliorate this deficiency, teacher educators and librarians alike have encouraged collaboration between the two to effectively teach information literacy skills to students.
26 Nonetheless, a review of the literature reveals a lack of studies that provide a direct assessment of the information literacy skills among teacher education students. Studies that do address this topic use surveys in which these students self-report knowledge and familiarity with various information literacy skill areas and topics.
27

Methodology
This study explored factors affecting the information literacy competency of students studying to become elementary and secondary education teachers during the 2013-2014 academic year at the University of Nevada, Las Vegas (UNLV), as measured by their scores on the ETS iSkills Assessment. UNLV is a large public research university in the western United States recognized as a minority-serving institution. Undergraduate students primarily come from within the state, and most graduates of the teacher education program become teachers in the large, diverse school district surrounding the university.
The purpose of the study was to assess the information literacy skills of students in the undergraduate teacher preparation programs at UNLV and to examine whether student demographic and academic characteristics predict success on the iSkills assessment. In addition to completing the iSkills assessment, participants completed a demographic survey and provided access to demographic and academic data, such as official grade-point average. The researcher acquired approval through the campus Institutional Review Board to collect data from the students and from the campus student information system.
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The study described in this article uses iSkills, an assessment of Information and Communications Technology literacy (ICT literacy skills) developed by the Educational Testing Service (ETS). ICT literacy is defined as "using digital technology, communications tools, and/or networks to access, manage, integrate, evaluate, and create information in order to function in a knowledge society," 28 or information literacy within the context of technology. Aligned with the Association of College and Research Libraries (ACRL) Information Literacy Competency Standards for Higher Education, this 60-minute test requires students to complete 14 scenario-based tasks that assess competency with information in seven skill areas: define, access, evaluate, manage, integrate, create, and communicate. The seven iSkills skill areas are defined by ETS as follows:
• Define: Understand and articulate the scope of an information problem in order to facilitate the electronic search for information.
• Access: Collect and/or retrieve information in digital environments.
• Evaluate: Judge whether information satisfies an information problem by determining authority, bias, timeliness, relevance and other aspects of materials.
• Manage: Organize information to help you or others find it later.
• Integrate: Interpret and represent information using digital tools to synthesize, summarize, compare and contrast information from multiple sources.
• Create: Adapt, apply, design or construct information in digital environments.
• Communicate: Disseminate information tailored to a particular audience in an effective digital format.
29
ETS provides a detailed document identifying iSkills performance indicators for each of the five ACRL Standards.
30 As an example, for ACRL Standard One, "The information literate student determines the nature and extent of the information needed," ETS identifies iSkills performance indicators such as the "specificity of terms/concepts used in research question or topic statement" and the "appropriateness of resource chosen while browsing to define a topic." Test takers complete a series of tasks within the test interface, and their selections are evaluated according to the iSkills performance indicators.
The iSkills assessment has been used extensively with first-year students 31 and had been used at this institution previously.
32 This assessment tool was selected in part due to its nature as a performance assessment that allows for the measurement of higher-order thinking, and, in contrast to other options for performance-based assessment such as portfolio assessment, the iSkills assessment is less time-consuming.
33
As important, ETS allows access to a detailed download of data that can be analyzed using statistical software and provides reports that compare student results against a national cohort.
Participants were drawn from students enrolled in junior-level courses in the UNLV Department of Teaching and Learning during the fall 2013 and spring 2014 semesters. This academic program provides undergraduate degrees in elementary and secondary education. Junior-level courses were chosen in an attempt to recruit students further along in the course progression for the undergraduate degrees. Instructors for these junior-level courses were invited to offer the iSkills assessment within their sections, and five instructors agreed to participate, with a total of nine sections of students participating in the study. Class time was used for test administration; classes met in a computer classroom in the university libraries to complete the iSkills assessment. All students in participating sections were asked to complete the assessment, but participation in the study was optional. Participants were consented in the computer classroom prior to beginning the survey and assessment. Of the 163 students who took the assessment, 153 agreed to participate in the study. However, data for one participant, whose score fell below three standard deviations from the mean on the iSkills assessment, were removed from the analysis. This sample of 152 students represents 21.7 percent of the students majoring in Teaching and Learning during the 2013-2014 academic year.
In this sample, 133 students (88.1%) were female, and 18 (11.9%) were male. When asked about language, 134 (88.7%) students responded that English only was their best language, and 17 (11.3%) students responded that either "English and another language" or "another language" was their best language. Regarding ethnicity, 96 participants (63.6%) identified as white, 28 (18.5%) as Hispanic, 9 (6.0%) as Asian, 6 (4.0%) as black or African American, and 12 (7.9%) as multiple ethnicities or other. Finally, approximately half of the sample indicated some coursework at multiple institutions of higher education, with 71 students (47.0 %) reporting having transfer credits.
Variables
The sole dependent variable in this study was iSkills score, which measures a person's information literacy competency in a digital environment. Six variables were chosen as possible predictors of iSkills score-gender, best language, ethnicity, transfer credits, grade point average, and significant courses. Data for three of these variables (gender, best language, and transfer credits) was self-reported in the demographic survey at the time of the assessment. For "best language," participants responded to the question, "What language do you know best?" "Transfer credits" refers to the number of credits earned at another higher-education institution that a student intends to apply toward a degree at this institution. Many students took courses at community colleges or other postsecondary institutions prior to or concurrent with enrollment at this institution.
Data for the remaining variables (ethnicity, grade point average, and significant courses) were retrieved from the official campus student information system. For ethnicity, students self-identified ethnicity upon enrollment using categories employed by the university. "Grade point average" (GPA) refers to the participant's cumulative grade point average on a 4-point scale for courses completed at this university, at the time of testing. "Significant courses" refers to the total number of research-and library-intensive courses at this institution that a student has previously completed or in which that student is enrolled at the time of testing. This number includes research-intensive courses in the teacher preparation program, in addition to general education and college-specific courses with significant library involvement, as determined by library involvement in course design, assignment design, and/or provision of one or more course-integrated library instruction sessions. This includes, for example, the required educational psychology course, as well as the second-year seminar course for which the librarian worked with a group of faculty members to develop the syllabus. This number excludes courses completed at other postsecondary institutions.
These variables were chosen to parallel the variables examined in a prior study of the information literacy skills of 93 first-year students at this same institution. 34 In that study, Fabbi examined the potential impact of gender, best language, ethnicity, type of admission, high school grade point average, and number of honors classes and research assignments on participants' information literacy skills as measured by the iSkills assessment. The selection for the present study of the variables gender, best language, and grade point average intentionally parallels this earlier study. In place of admission type (that is, whether a first-year student was an alternate admit or exploring major), the variable of transfer credits was used. In place of number of honors classes and research assignments in high school, the current study used "significant courses" as defined above.
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Results/Analysis
The purpose of this quantitative analysis is to both get a better sense of the information literacy skills of these students, as measured by the iSkills assessment, and to determine whether certain variables are predictive of performance on that assessment. Descriptive statistics and correlations among study variables were examined to provide an indication of possible patterns and relationships in the data. Hierarchical linear regression analyses were conducted to examine the unique effects of demographic and academic variables as predictors of the overall performance on the iSkills assessment. Several of the predictor variables were recoded to be dichotomous. These variables included gender (0 = female, 1 = male), best language spoken (0 = English as best language, 1 = other language reported as best language), race (0 = Caucasian, 1 = other race reported), and transfer credits (0 = no transfer credits, 1 = has transfer credits). This coding for some of the variables differs from Fabbi due to the composition of the sample in this study. Among this study group, for example, the number of individuals in different ethnic groups was too small for unique comparisons. Table 1 presents descriptive statistics and bivariate correlations among variables. On the iSkills assessment, possible scores range from 0 to 500 in 10-point increments. The cut score, or minimum score for a test taker to be considered at a foundational level of ICT literacy skill, is designated by ETS as 260. For this sample, student scores ranged from 100 to 440, with a mean score below the cut score (M = 249.14, SD = 66.75). A total of 66 students, or 43.7 percent of the sample, received a score at or above the cut score of 260.
Participants' overall iSkills assessment score shared a statistically significant, positive correlation with transfer credits and cumulative GPA. This indicates that, as transfer credits and cumulative GPA increase, so do information literacy skills as measured by iSkills. Positive and significant correlations were also found between transfer credits and gender, as well as transfer credits and cumulative GPA. These correlations indicated that males were also more likely to have transfer credits in this sample and that students with transfer credits also had higher academic performance as measured by GPA. A negative relationship was found between transfer credits and significant courses. However, this relationship can be expected, as more transfer credits would indicate fewer courses taken at the current institution. For example, a transfer student will likely have completed the equivalent of the first-and second-year seminar courses, in which the library is heavily involved, at a different institution. Note. **P < .01. *P < .05.
A hierarchical regression was also conducted, in an effort to determine the extent to which each variable might predict a participant's iSkills score. Regression analysis allows a researcher to remove or control for the effects of distinct variables. Hierarchical regression requires that the researcher make a decision regarding the likely significance of each of the variables and, accordingly, the order of the regression. This hierarchical regression was conducted in six steps, with each variable representing a single model in an effort to isolate the relative contribution of each variable in predicting iSkills score after controlling for effects of the prior variables. In this case, the order of the regression was modeled after Fabbi's. The first three predictors were demographic in nature; the remaining three predictors sought to describe the effects of academic history and performance on a student's information literacy skills as measured by the iSkills assessment, after accounting for demographic characteristics.
Regression results are depicted in table 2. Analysis revealed that including academic variables in the models explained significant variance in iSkills score. Specifically, transfer credit was a statistically significant and positive predictor of iSkills assessment scores after controlling for demographic effects. The strength of the effect of transfer credit was lessened after including cumulative grade point average and significant courses but remained significant at the level of .10 (β = .18, R2 = .09). The value of R2 is indicative of the variability in the dependent variable that is due to a particular predictor; therefore, while the number of transfer credits has a statistically significant effect, they account for just 7 percent of the variance in the fourth regression model. None of the other predictors had a significant effect on the models.
The order of regression means that the researcher predicted that the variables introduced in later steps of the regression (in other words, transfer credits, GPA, and significant courses) would be the most significant. The transfer credit is the only one of these that were found to be significant; however, it was a surprise that this turned out to be a positive correlation, meaning that having transfer credits was correlated with a higher iSkills score. In fact, when significant courses were added to the model in the final step of the hierarchical regression, there was no measurable effect on the model (R 2 change = .00). In addition to the raw data, the researcher had access to two reports from ETS, which offer a comparison between the study group and a reference group. This ETS reference group is a sample of 642 college students (incoming freshmen and students transitioning to upper-level coursework) at 2-and 4-year programs, from 2006 through the time of the report in 2014. The Aggregate Task Performance Feedback Report shows the number and percentage of students who achieved the highest score for each of the components of the tasks in the assessment. The Institutional Skill Area Report shows the study group's performance in each of the iSkills assessment areas (which are, the reader will remember: define, access, evaluate, manage, integrate, create, and communicate) as
TABLE 2 Hierarchical Regression Analyses Predicting Performance on iSkills (N = 151)
Step 1 Gender
Step 2 Best Language
Step 3 Race
Step 4 Transfer Credits
Step 5 Cum GPA
Step 6 # Sign. Courses With regard to the reports provided by ETS, for the Institutional Skill Area Report, the median percentage score on each skill area as compared to the reference group is provided. This is calculated using the student's raw skill area score as a percentage of possible points for that skill area. This report is provided in an imprecise chart that does not reproduce well here, but it does provide a broad view of how students fared in each of the skills areas.
35 For this cohort, students performed better than the reference group on the Evaluate skill area, comparable to the reference group on the Create and Communicate tasks, and less well than the reference group on the Define, Access, and Manage skill areas, with the ability to access information the lowest in comparison to the reference group.
The Aggregate Task Performance Feedback report provides detail regarding student performance on specific tasks within each of the skill areas. For example, on the task in which students were asked to evaluate a database to determine its usefulness for a project about opposing viewpoints, within the Evaluate skill area, 78 percent of the participants (in contrast to 14 percent of the reference group) correctly evaluated the usefulness of a database without needing explicit criteria. This report identified student performance on each individual subcomponent of each of the fourteen scenario-based tasks.
TABLE 3
Hierarchical Regression Coefficients for Variables Predicting Performance on iSkills (N=151)
Step 1 Step 2
Step 3
Step 4
Step 5
Step 6 +P < .10; *P < .05; **P < .01
Variable
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Discussion
The primary goal of this study was to better understand the information literacy skills of this particular group of students. The researcher works closely with students in this program and was able to make adjustments to her instruction as a result of these findings. The descriptive statistics were useful, namely that the mean score for these students in junior-level courses was below the cut score, and less than half of the students reached the cut score. This was expected given that prior research has noted a lack of information literacy skills among PK-12 teachers 36 and is in keeping with anecdotal experience with students in this program.
The Institutional Skill Area report was also useful in breaking down areas of student need in broad categories, indicating a need for explicit instruction related to defining an information need and accessing information. However, the Aggregate Task Feedback report was too explicitly tied to specific subtasks within the iSkills assessment to be as useful to the researcher. For example, indicating that a certain percentage of test takers had answered a single question within a seven-part task correctly while a different percentage of test takers had answered a similar question within a different task correctly was difficult to parse, especially given that ETS does not provide copies of the scenarios and test questions. Ultimately, the Institutional Skill Area Report was more useful for gaining a broad understanding of student skills for use in future semesters, as it provided insight into student performance on the seven skill areas rather than individual test items. Prior instruction in first-and second-year courses emphasized the evaluation of information, incorporating topics such as the difference between popular and scholarly sources or identifying criteria for the evaluation of information sources. The results of this study indicated that upper-level students are performing well in this area but less so in defining an information need and accessing that information. As a result, instruction in the lower grades has been adjusted to more deliberately address those skill areas highlighted by the iSkills results.
The mean score for this study population (M = 249.14, SD = 66.75) is, it should be noted, higher than that of incoming freshmen as studied by Fabbi two years prior (M = 207.85, SD = 58.18). This is not the same group of students, and, as Fabbi studied students still exploring majors, it is unknown which majors that group of students selected or in which courses they enrolled. Whether the higher iSkills scores are due to any particular factors in the two years between the two studies, such as student exposure to certain assignments or instruction, or whether any individual students' scores did or would have increased over time, is unknown.
The second goal of this study was to determine student demographic and academic characteristics that may predict performance on the iSkills assessment. In the previous study on which this study was modeled, Fabbi found a significant correlation between iSkills score and three variables: best language, cumulative GPA, and their curricular track in high school. In this study, the researcher had hypothesized that GPA would be a significant predictor of score. A positive correlation was identified between the two (see table 1); however, the hierarchical regression is able to isolate the effect of individual variables while controlling for the effect of other variables. In this case, GPA was found not to have a significant effect.
The researcher had also hoped the number of significant courses taken by a student would be predictive of iSkills performance. The researcher had hypothesized that a positive correlation would be found between iSkills score and student enrollment in courses with a heavy research component and/or library involvement (significant courses). As shown in table 2, however, this was not the case. This does not mean that there is no correlation between library involvement and student performance. In terms of this study, limitations should be acknowledged in that the researcher did not have data on student performance in those courses, only whether a student had passed the course or not. Additionally, there were no data available on whether students actually attended a library session in any of the applicable courses. A student's potential lack of motivation in this kind of low-stakes testing 37 must also be acknowledged. The only variable found to be statistically significant after controlling for demographic effects was whether a student had transfer credits. These students earned higher scores on the iSkills assessment scores than students who had exclusively taken courses at UNLV. It was not surprising that many students in the sample would have transfer credits, as there are several other institutions within the Nevada System of Higher Education that offer cross-listed courses at lower cost. The researcher had anticipated that, if there was any effect, transfer credits would be a negative predictor, as students might experience inconsistent exposure to research and information literacy instruction if taking core courses at different institutions. Moreover, researchers have called for librarians to develop targeted programs to address the specific needs of transfer students. 38 This unexpected result prompts additional questions that cannot be answered with data gathered here. This university has a high number of first-generation college students-are students taking courses at community colleges before entering UNLV better prepared for college work? There are also a high number of nontraditional students at this university-are there characteristics of these older students and their exposure to life experience that affect their performance on this assessment? Age was not considered as a variable in this study. Additionally, the study design meant that focus group discussions were held in the week following testing to keep students' memory of the test experience recent. Had initial quantitative analysis been performed before the focus groups, those discussions might have given the researcher the opportunity to explore some of the additional questions raised by the data.
Finally, it is important to note that the two academic years since this study was conducted, the standards on which the iSkills assessment is based have been rescinded, effective June 2016, and will be removed from the ACRL website in 2017. Although the information literacy standards are widely used, they are also widely criticized. 39 It has been noted that it is problematic to reduce information literacy to a list of skills, 40 which are precisely what the iSkills assessment measures, as it was developed in alignment with the ACRL Standards. The Standards have been criticized for their tendency to "promote the idea that information literacy is a universal, coherent, and consistent process that good students can master."
41 Additionally, the Standards lack a social component that many consider to be an essential component of true information literacy.
42
This researcher, and many others, consider the Standards to be a useful complement to more theoretical documents such as the Framework, but the organization at this point has committed to using the Framework, and the iSkills assessment is no longer being sold by ETS as of December 2016.
43
Conclusion
This study explores one method of assessing undergraduates' information literacy skills. Although the hierarchical regression did not yield the correlations the researcher had predicted or hoped for, sharing the results of this study is important in exploring a potential approach to getting to know one's students. Likewise, although the standards on which this particular assessment is based are in the process of being replaced, the debate about the utility of identifying and measuring skills is likely to continue well into the future.
With the Framework comes an expanded definition of information literacy as "the set of integrated abilities encompassing the reflective discovery of information, the understanding of how information is produced and valued, and the use of information in creating new knowledge and participating ethically in communities of learning," a definition intended to "emphasize dynamism, flexibility, individual growth, and community learning." 44 Identifying ways to assess these integrated abilities will challenge librarians and campus partners to take an integrated approach to information literacy and information literacy assessment. Librarians can and will find ways to assess aspects of information literacy threshold concepts within one-shot instruction sessions, but engaging with students and student work beyond the scope of these sessions will be required to meaningfully approach the concepts included in the Framework. For example, an assessment aligned with the Framework is currently under development, the Threshold Achievement Test for Information Literacy (TATIL), which aims to provide "data-driven insights" into "the information literacy capabilities of their students" as defined by the Framework. 45 This study was undertaken to explore the information literacy skills of future teachers. This sample suggests that students in these courses have a distinct need for improvement in information literacy skills in general, with particular skill areas in need of attention. Teachers must be adequately prepared to be effective educators. Perhaps an integrated approach using information literacy threshold concepts will enable us to effectively address both the affective and cognitive domains of learning. That said, our teachers also need to be competent in specific skills. These are the teachers who will be guiding our nation's children until they reach us in our colleges and universities, working with these children to develop the skills they need to be successful in school and life. This study confirmed that, at least among this study population, work is still needed to improve the information literacy competency of our future educators.
Notes
